Cellular mechanisms in immunity to blood stage infection.
We studied mechanisms of immunity to blood stage infection in the mouse malarias Plasmodium vinckei and Plasmodium yoelii 17X. Infection with P. vinckei was uniformly lethal, whereas P. yoelii 17X caused a self-limited, nonlethal infection. Transfer of immune CD4+ T cells conferred protection against P. yoelii in nude mice. Previous studies by others had suggested that immunity to P. yoelii may be related to MHC class I expression on reticulocytes and found that CD8+ T cells alone transferred protection in immunodeficient mice. However, in our experiments, immune CD8+ T cells failed to transfer protection. In the P. vinckei system, both B cell-deficient and immunologically intact mice developed immunity to P. vinckei after parasite infection and drug cure. In vivo depletion of CD4+ T cells abrogated immunity in these immune mice. Adoptive transfer of CD4+ T cells failed to protect nude or normal mice from P. vinckei infection, but the transfer of immune CD4+ T cells reconstituted immunity in CD4-depleted immune mice. Splenectomy of immune mice resulted in the complete loss of immunity. Despite the fact that immunity to P. vinckei could be achieved with live parasite infection and drug cure, immunization of mice with killed P. vinckei with various adjuvants failed to protect mice from live challenge. In contrast, immunization with killed P. vinckei antigens in combination with attenuated Salmonella typhimurium SL3235 induced a high degree of protective immunity. These results suggest that induction of immunity against virulent malarias requires both induction of CD4+ T cells and certain splenic alterations caused by parasite infection or S. typhimurium.(ABSTRACT TRUNCATED AT 250 WORDS)